Implications of cytochrome 450 isoenzymes, aryl-esterase and oxonase activity in the inhibition of the acetylcholinesterase of Chirostoma jordani treated with phosphorothionate pesticides.
Organophosphate pesticides must be metabolized by cytochrome-P450 isoenzymes such CYP 2C19 as CYP 3A4 to induce neurotoxicity, but damage apparently depends on the activity of aryl esterases of the oxonase type that are involved in detoxication of these compounds. However, information on this subject is not available in fish. Chirostoma jordani has sustained significant population reductions, probably due to changes in land-use as well as pesticide impact; nevertheless, no specific studies demonstrating this are available. This study shows for the first time that the activity of cytochrome-P450 isoenzymes (CYP 2B6, CYP 2C19, CYP 3A4) in C. jordani is involved in diazinon and chlorpyrifos bioactivation. However, higher toxicity of chlorpyrifos cannot be explained solely because its bioactivation. Differences in toxicity between both pesticides are due to the activity of aryl esterases and oxonases that are responsible for oxon detoxication. Both hepatic enzymes metabolize diazoxon more efficiently than chlorpyrifos oxon. At lethal concentrations, detoxication is particularly important since mortality was lower with diazinon (LC50=1.5 μg/L) than with chlorpyrifos (LC50=0.17 μg/L). At sublethal levels, maximum acetylcholinesterase inhibition took place at 4h in both brain and muscle and was of lower magnitude in diazinon-treated fish. This is due to the higher affinity of both aryl esterases for diazoxon, which allows higher detoxication rates and therefore greater recovery of acetylcholinesterase activity.